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(54) PREPARATION OF TETRAFLUOROETHYLENE- 
HEXAFLUOROPROPYLENE COPOLYMER 



(71) We, DAIKIN KOGYO CO., 
LTD.,. a corporation organized under the 
laws of Japan, of No. 8, Umeda, Kita-ku, 
Osaka, Japan, do hereby declare the inven- 

5 tion, for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed;, to be particularly described 
in and by the following statement: — 

The present invention relates to a novel 

10 process for the preparation of tetrafluoro- 
ethylene - hexafluoropropylene copolymer, and 
particularly to a process for the preparation 
of. tetrafluoroethylene - hexafluoropropylene 
copolymer having improved properties. 

15 In general, a crude, tetrafluoroethylene 
(hereinafter referred to as TFE) - hexafluoro- 
propylene (hereinafter referred to as HFP) 
copolymer obtained by copolymerizing TFE 
and HFP has volatile components of low 

20 molecular weight, and accordingly where the 
copolymer is molded as it is, the occurrence 
of foaming can not be avoided. Therefore, 
to avoid such foaming process wherein the 
crude copolymer is sintered at about 300° 

25 to about 400°C. to remove components of 
low boiling point has been utilized. Accord- 
ing to such a process, however, there is a 
problem that the melt viscosity of the copoly- 
mer is elevated by the sintering, and besides, 

30 where the sintering is carried out in the 
absence of air or under vacuum the copolymer 
turns brown. Furthermore, where the sintered 
polymer thus obtained is peUetized and then 
heated at about 300° to 400°C. to mold, the 

35 melt viscosity of the polymer tends to vary 
remarkably and accordingly its molding has 
to. be closely controlled and even under such 
control the molding is accompanied by 
problems due to the elevation of the melt 

40 viscosity of the polymer in the course of the 
operation. 

It is said that these problems which arise 
in the sintering or in the molding into pellets 
of the copolymer at a high temperature are 
45 generally caused by the presence of unstable 
end groups in the copolymer deriving from 



fragments of the polymerization initiator that 
is used, a typical example of such an end 
group being the carboxyl group. To avoid 
the varying of the melt viscosity in the sinter- 50 
ing or in the molding into pellet of the 
copolymer at a high temperature, it has also 
been proposed to add a small amount of 
metal salt such as barium chloride or mag- 
nesium chloride. However, where this is done, 55 
the effects are not necessarily found to be 
sufficient, and moreover the procedure is com- 
plicated and results in a deterioration in the 
electrical characteristics (such as volume 
resistivity) of the copolymer. Therefore, a 60 
completely satisfactory process has never 
been found. 

An object of the present invention is to 
provide a novel process for the preparation 
of TFE-HFP copolymer having improved 65 
properties. 

Further object of the invention is to pr ovide 
a process for the preparation of TFE-HFP 
copolymer in which the above-mentioned 
troubles are eliminated. 70 

Still further object of the invention is to 
provide a process for the preparation of stable 
TFE-HFP copolymer of which the melt vis- 
cosity does not vary when the volatile com- 
ponent of low molecular weight contained 75 
therein is remo ved i n the course of sintering 
a crude TFE- HFP copolymer obtained by 
copolymerizing TFE and HFP. 

The other objects will be apparent from 
the description hereinafter and Claims. 80 

It has now been found that these objects 
can be accomplished by subjecting TFE and 
HFP to suspension copolymerization in an 
aqueous medium in the presence of a 
di(fiuoroacyi)peroxide having the general 85 
formula: 

O O 

X CnF 2u C O O C CnFzn X 

wherein X is H, F or CI; n in case of X 
being H is an integer from 6 to 8, inclusive, 
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and X being F or CI is an integer from 3 to 
7, inclusive. 

According to the process of the present 
invention, it is essential to carry out the 
5 suspension copolymerization of TFE and 
HFP in an aqueous medium as well as to use 
a di(fluoroacyl)peroxide having the said 
specific general formula as a polymerization 
initiator, and thereby the following remark- 
10 able advantages can be obtained. The 
phenomenon of the elevation of melt viscosity 
of the copolymer in sintering as occurs in the 
conventional process is completely eliminated, 
and the melt viscosity does not vary but is 
15 stable. The brown coloration usually obtained 
on sintering is also eliminated even if the 
sintering is carried out in the absence of air 
or under vacuum as in a conventional process, 
and any coloration does not occur in the 
20 sintering process in the presence or absence 
of air or under vacuum. 

Fig. 1 shows an infrared absorption 
spectrum chart of the copolymer in the process 
of the present inventi on o btained by poly- 
25 merizing TFE and HFP in an aqueous 
medium in the presence of difomega - hydro - 
dodecafluoroheptanoyl)peroxiae as a poly- 
merization initiator. 

Fig. 2 shows an infrared absorption 
30 spectrum chart of the copolymer in a con- 
ventional process obtained by employing 
ammonium persulfate which is known as a 
polymerization initiator. 

As may readily be understood from Figs. 1 
35 and 2, in case of the copolymer obtained by 
the process of the present invention, the 
absorption at 3,500, 3,080 and 1,770 cm" 1 , 
due to a terminal carboxyl group is not 
observed in contrast to the case of the copoly- 
40 mer ob taine d by a conventional process. From 
this fact, it is considered that the remarkable 
advantages of the present copolymer are 
caused by the difference in the end group 
of the copolymer. 
45 Fig. 3 is a graph showing the relationship 
between sintering period and melt viscosity 
of both copolymers. As is made clear from 
Fig. 3, the elevation of the melt viscosity 
irt the course of sintering is not observed in 
50 the copolymer obtained by the process of the 
present invention, in contrast with that 
observed in the copolymer obtained by a 
conventional process, and the melt viscosity 
does not vary but is stable. 
55 Fig. 4 is a graph showing the relationship 
between the heating period and the melt 
viscosity of both copolymers when each 
copolymer which is sintered and pelletized is 
heated at 360°C. which corresponds to the 
60 temperature in molding. As is clear from 
Fig. 4, no variation in the melt viscosity in 
the course of sintering is observed in the 
copolymer obtained by the process of the 
present invention, in contrast with that 
65 observed in copolymer obtained by a con- 



ventional process, and the melt viscosity does 
not vary but is stable. 

Hitherto it has never been known not only 
to use any di(fluoroacyl)peroxide having the 
said specific general formula as a polymeriza- 70 
tion initiator in the suspension polymerization 
in an aqueous medium but also to carry out 
the suspension polymerization of TFE and 
HFP in an aqueous medium in the presence 
of the said specific polymerization initiator. 75 
These facts are entirely new. According to 
the present invention, the remarkable advant- 
ages as described above, which hitherto have 
not been accomplished, can be obtained by 
the novel process. Therefore, the present 80 
invention can contribute remarkably to 
technical progress in this industrial field. 

The polymerization initiator employed by 
the process of the present invention is a 
di(fluoroacyl)peroxide having the general 85 
formula: 



X— C n F, 




CnF 2n X 



wherein X is H, F or CI; n in case of X 
being H is an integer from 6 to 8, inclusive, 
and X being F or CI is an integer from 3 to 90 
7, inclusive. Hereupon, both X — CaF 2n — 
groups may be straight chain or branched . 
chain, and further may be the same or differ- 
ent. 

Examples of the compound having the said 95 
general formula are di(omega - hydro - 
dodecafluoroheptanoyl)peroxide, di(omega - 
hydro - tetxadecafluorooctanoyl)peroxide, 
di(omega - hydro - hexadecafluorononanoyl)- 
peroxide, di(perfluorobutyryl)peroxide, di- 100 
(perfluorovaleryl)peroxide, di(perfluoro- 
hexanoyl)peroxide, di(perfluoroheptanoyl)- 
peroxide, di(perfluorooctanoyl)peroxide, di- 
(perfluorononanoyl)peroxide, di(omega 
cWorohexafluorobutyryl)peroxide, di(omega - 105 
chloro - decafluorohexanoyl)peroxide, di- 
(omega - chloro - tetradecafluorooctanoyl)- 
peroxide, omega - hydro - dodecafiuoro- 
heptanoyl - omega - hydro - hexadecafluoro- 
nonanoylperoxide, omega - chloro - hexa- 110 
fiuorobutyryl - omega - chlorodecafluoro- 
hexanoylperoxide, omega - hydro - dodeca- 
fluoroheptanoylperfluorobutyrylperoxide, and 
the like. 

Some of the di(fluoroacyl)peroxides having 115 
the said general formula are known com- 
pounds, and as a class these compounds tend 
to be easily hydrolyzed by water. Therefore, 
it has formerly been considered, if the com- 
pound is employed as a polymerization 120 
initiator in an aqueous medium, the initiation 
efficiency will be extremely low and accord- 
ingly the polymerization reaction will scarcely 
proceed. Although the compound has been 
proposed as a polymerization initiator in the 125 
case of solution polymerization or bulk poly- 
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merization, hitherto it has been thought that 
the compound can not be employed as a 
polymerization initiator in case of suspension 
polymerization in an aqueous medium, and 
5 the use of the compound in the suspension 
polymerization has not been described in any 
literature. 

According to detailed research by the pre- 
sent inventors, it has been found that of these 

10 compounds, those in which n in case of X 
being H in the said general formula is 6 or 
more, or n in case of X being F or CI is 3 
or more can be effectively employed as a 
polymerization initiator in an aqueous 

J 5 medium because of their high stability 
towards hydrolysis, but those in which n 
in case of X being H is 9 or more or n in 
case of X being F or CI is 8 or more is not 
only difficult to separate and purify after 

20 preparation but is also soluble only with 
difficulty in solvents, and therefore can not 
be employed, for practical use. 

In carrying out the process of the present 
invention, the amount of the said polymeriza- 

25 tion initiator employed will be optionally 
determined according to the ratio of TFE 
units and HFP units in the desired copolymer 
or the molecular weight. Usually, a quantity 
of about 0.01 to 1% by weight of the amount 

30 of monomer employed is suitable. Besides, 
the polymerization initiator has a relatively 
large decomposition velocity and its concen- 
tration tends to considerably decrease during 
polymerization, so that, if necessary, it may 

35 be desirable to add further initiator during 
polymerization. 

The polymerization may be initiated by 
introducing water, from which air and 
minerals are previously removed, into an auto- 

40 clave, adding TFE and HFP and further 
adding the polymerization initiator. In that 
case, the ratio of water and monomer is suit- 
ably selected from the range of about 1:1 
to about 10:1, particularly about 2:1 to 

45 about 5 : 1 by volume. 

The amount of TFE in a mixed monomer 
of TFE and HFP is determined according 
to the desired composition of copolymer 
shown in the following Table which may be 

50 substantiated at about 20° to 25°C. 



Amount of TFE in 
mixed monomer 
(% by weight) 
5 

55 10 
20 



Content of TFE units 
in copolymer 
(% by weight) 
78 
87 
92 



As a reaction medium water may be 
empl oyed, and, if necessary, a solvent in which 
TFE and HFP are soluble can also be added 
60 in a suitable amount. A preferable solvent 
is, for example, trichlorotrifluoroethane or 
monofluorotrichloromethane. If necessary, a 
suspe^ion-stebilizer, e.g. polyvinyl alcohol, 



sodium carboxymethyl cellulose, or a buffer 
such as sodium bicarbonate or borax may also 65 
be added. 

The polymerization temperature is mainly 
determined according to the decomposition 
velocity of the polymerization initiator. The 
decomposition of the polymerization initiator 70 
in the presence of water proceeds in a form 
of the first-order reaction, with a velocity 
constant k, for example, as shown in the 
following Table. 



[H 0 CF 12 CO] 2 O 2 
[C3F 7 CO] 2 0 2 



5°C 23°C. 75 
0.031 hi- 1 . 0,19 hr* 
0.043 hi- 1 . 0.14 hr* 



Where the temperature is more 35°C, the 
half life period may be decreased to about 1 
hour and the concentration of polymerization 80 
initiator varies widely. For carrying out a 
constant polymerization reaction, such a tem- 
perature is unsuitable. As a usual polymeriza- 
tion temperature it is suitable to select a tem- 
perature in the range of about 0° to 35°Q, 85 
particularly about 0° to 28°C. 

The polymerization pressure is determined 
in accordance with the amount of TFE and 
HFP employed, the presence or absence of 
solvent and the polymerization temperature. 90 
Where a solvent is not employed, a pressure 
of about 5 to about 15 kg./cm 2 .G is gener- 
ally suitable. Where a solvent, such as tri- 
chlorotrifluoroethane^ is emr4o^e4^-a-pressure"' 
of about 0.5 to about 15 kg./cm 2 .G is suit- 95 
able. The pressure varies according to the 
ratio of the solvent and monomer. 

With the progress of the polymerization 
reaction, the pressure in the polymerization 
system is reduced. For the recovery of the 100 
pressure drop, only TFE may be added to 
continue the reaction. Alternatively, TFE and 
HFP may be added in an amount which 
corresponds to the consumed TFE and HFP, 
respectively. 105 

The polymerization period depends on the 
desired yield of copolymer, and may be con- 
trolled according to the amount of polymeriza- 
tion initiator employed, the ratio of TFE 
and HFP introduced and the polymerization HO 
temperature. Usually, it may be selected from 
the range of about 2 to about 100 hours. 
During polymerization the presence of oxygen 
should be avoided. 

When the desired yield of copolymer is 115 
reached, the residu al m onomers are recovered 
to leave a crude TFE— HFP copolymer in 
the form of fine powder or granular powder. 

As described above, the TFE-HFP 
copolymer obtained by the process of the 120 
present invention has many advantages such 
as non-variability of the melt viscosity, high 
stability and resistance to colouration when 
sintered or when the pellet thus formed is 
moulded. Furthermore, the process of the 125 
present invention which is a reaction in an 
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aqueous system is remarkably useful in 
industry, in comparison with a reaction in a 
solvent system. Therefore, the process may be 
usefully utilized for the preparation of mold- 

5 ing materials or the like. 

The present invention is more particularly 
described and explained by means of the 
following illustrative examples, in which all 
"part' and are by weight except as 

10 noted. 

Example 1 
An autoclave made from stainless steel 
(SUS 32), and having a capacity of 3,200 
parts of water, provided with a jacket and 

15 a stirrer, was charged with 1,500 parts of 
pure water, from which air and minerals had 
previously been removed and 1.5 parts of 
sodium bicarbonate. The re mainin g space in 
the autoclave was thoroughly filled with pure 

20 nitrogen gas, and then the nitrogen gas was 
removed. Into the autocla ve 55 0 parts of 
HFP and then 50 parts of TFE were intro- 
duced under pressure, the temperature was 
maintained at 25°C. and the agitation was 

25 started. To the mixture, 10 parts of 
di(omega - hydro - dodecafluoroheptanoyl> 
peroxide in 0.245 g./ml. - trichlorotrifluoro- 
ethane solution were added and the poly- 
merization reaction was immediately initiated. 

30 During reaction, TFE is additionally intro- 
duced under pressure at a rate to overcome 

* ^mermcipient, pressure, drop so as to maintain 
a constant pressure. After the reaction had 
proceded for 3 hours, the residual monomer 

35 wa s removed to produce a granular powder. 
To the powder was added pure water, and 
the mixture was then pulverized and washed 
by a mixer and dried in a dryer at 70°C. for 
48 hours to give 175 pans of polymer. The 

40 polymer has a HFP content of 9.7% and a 
specific melt viscosity of 1.27 x10 s poises. 

The HFP content in polymer (%) is 
obtained by taking a value which is obtained 
by dividing the absorbance at 980 cm- 1 , by 

45 the absorbance at 2,350 cm- 1 , on an infrared 
absorption spectrum of a film made from the 
copolymer to be measured and having a thick- 
ness of about 2 mils, and then multiplying 
the resultant quotient by 3.2. 

50 The specific melt viscosity shown in the 
instant specification means an apparent melt 
viscosity measured at 380°C. under a shear 
stress of 0.457 kg./cm 2 . That is, it is given 
by a value which is obtained by dividing 

55 53,150 by an extruding velocity (g./rninute) 
measured when a cylinder, of an inner dia- 
meter of 9.5 mm., of a Koka flow tester is 
charged with the copolymer to be measured, 
the temperature of the copolymer is main- 

60 mined at 380°C. for 5 rninutes and then the 
resultant copolymer is extruded through an 
orifice having an inner diameter of 2.1 mm. 
and a length of 8 mm. under a load of 5 
kg. by a piston. 



As Control 1, the procedure of Example 1 65 
was repeated except that the same molar 
amount of di(omega - hydro - octafluoro- 
valeryl)peroxide was employed as a poly- 
merization initiator instead of di(omega - 
hydro - dodecafluoroheptanoyl)peroxide. A 70 
specific melt viscosity for the obtained poly- 
mer is 3.1X10 5 and the yield is only 15 
parts. 

Where di(omega - hydro - tetrafluoropro- 
pionyl)peroxide was used, moreover, the poly- 75 
merization reaction did not proceed and 
scarcely any yield of the desired polymer was 
obtained. 

Though there is a difference according to 
the value of n as described above, the same 80 
relationship was ccmfirmed where X is F or 

a. 

As Control 2, an autoclave made from 
stainless steel, with a capacity of 4,000 parts 
of water and provided with a jacket and a 85 
stirrer, was charged with 1,500 parts of pure 
water from which ions and air had previ- 
ously been removed and 15 parts of 

H(QF 4 ) 4 C0ONH* 

as an emulsifier. After the remaining space 90 
within th e aut oclave had been evacuated, 300 
parts of HFP were added under pressure and 
the temperature was raised to 80°C. Then, 
80 parts of TFE were added, and die agitation 
was started. After 30 minutes, a solution 95 
obtained by dissolving 5 parts of ammonium 
persulfate in 50 parts of pure water was 
added under pressure. As the pressure began 
to fall immediately, TFE was successively 
added under pressure so as to maintain the 100 
initial pressure level. The polymerization 
reaction was continued for 12 hours, and 
thereafter gaseous materials were removed 
and then the autoclave was opened, the pro- 
duct being a milky and semi-transparent 105 
aqueous suspension. 800 parts of acetone were 
slowly added with vigorous agitation to result 
in the isolation of the polymer. After the 
filtration, the polymer was washed with water 
and dried to give 510 parts of a white 110 
powdery polymer. 

The polymer has a HFP content of 10.6% 
and a specific melt viscosity of 1.4 XlO 8 
poises. tic 

The infrared absorption spectra of the ll? 
polymers obtained in Example 1 and in 
Control 2 were measured and the results are 
shown in Figs. 1 and 2, respectively. 

As is clear from Figs. 1 and 2, the polymer 
of Control 2 shows absorptions due to the 120 
end carboxyl group at 3,500, 3,080 and 1,770 
cm- 1 ., but in the polymer of Example 1 these 
absorptions are not observed. 

Both polymers were sintered at 360°C. in 
a nitrogen stream. As a result, the polymer of 125 
Control 2 turned black, but in the polymer 
of Example 1 no discoloration was observed. 
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Also both polymers were sintered at 340°C. 
in air, and the variation of their melt vis- 
cosities was measured. The results are shown 
in Fig. 3. 

5 As is clear from Fig. 3, in the polymer 
of Control 2 the melt viscosity increased 
remarkably during the heating, but that of 
the polymer of Example 1 scarcely varied. 
Therefore, it can be appreciated that the 

10 latter polymer has excellent stability. 

Example 2 
The procedure in Example 1 was repeated 
except that 30 parts of di(omega - hydro - 
doaecafiuoroheptanoyl)peroxide in 0.245 g./ 

15 ml. - tricMorotrifluoroethane solution were 
employed and the polymerization was carried 
out for 2.5 hours. 

A yield of the polymer thus obtained is 
280 parts, and the polymer has a HFP con- 

20 tent of 8.9% and a specific melt viscosity of 
1.02 X10 5 poises. 

As Control 3, an autoclave made from 
stainless steel, with a capacity of 4,000 parts 
of water and provided with a jacket and a 

25 stirrer, was charged with 1,500 parts of pure 
water from which air and minerals were 
previously removed. The remaining space was 
completely filled with HFP and 300 parts of 
HFP were added under pressure. The reac- 

30 tion vessel was heated at 95°C, and then a 
solution obtained by dissolving 0.15 part of 
ammonium persulfate in 20 parts of pure 
water was introduced. After the agitation had 
been carried out for 15 minutes, 80 parts of 

35 TFE were added under pressure and at the 
same time a 5% aqueous solution of 
a mm onium persulfate was continuously added 
under pressure at a rate of 1.1 parts/minute. 
Immediately, the polymerization reaction was 

40 initi ated a nd as a result the pressure dropped 
off. TFE gas containing 8% HFP was then 
added under pressure so as to maintain the 
initial pressure. This was continued for 80 
minutes. Gaseous materials were removed and 

45 then the autoclave was opened, the product 
being a white aqueous suspension. 800 parts 
of acetone were slowly added with vigorous 
agitation, resulting in the isolation of trie 
polymer. After the filtration, the polymer was 

50 washed with water and dried to give 420 
parts of white powdery polymer. The polymer 
has a HFP content of 13.3% and a specific 
melt viscosity of 4.9 X 10* poises. 

Both polymers were sintered at 360°C in 

55 air, and the variation of their melt viscosities 
was measured. The results are shown in Fig. 
3. 

As is clear from Fig. 3, in the polymer 
of Control 3 the melt viscosity increased 
60 remarkably on heating, but that of the poly- 
mer of Example 2 scarcely varied. There- 
fore, it can be appreciated that the latter 
polymer has excellent stability. 

Also both polymers were sintered at 



360°C. for 2 hours in air and then pelletized, 65 
and the variation of melt viscosities at 
360°C. in air was measured. The results are 
shown in Fig. 4. 

As is clear from Fig. 4, in the polymer 
of Control 3 the melt viscosity increased 70 
remarkably on heating, but that of the poly- 
mer of Example 2 scarcely varied. There- 
fore, it can be appreciated that the latter 
polymer has excellent stability. 

Example 3 75 
The procedure in Example 1 was repeated 

except that the same molar amount of di- 

(perfluorobutyryl)peroxide was employed. 
The yield of the polymer thus obtained is 

156 parts, and the polymer has a specific 80 

melt viscosity of 1.1 XlO 6 poises. 

Example 4 
The procedure in Example 1 was repeated 
except that 15 parts of di(omega - hydro - 
hexadecafluorononanoyl)peroxide in 0.105 85 
g./ml. - trichlorotrifluoroethane solution were 
employed. 

The yield of the polymer thus obtained 
is 182, narts, and the polymer has an HFP 
content of 9.4% and a specific melt viscosity 90 
of 6.8 X10 5 poises. 

Example 5 

The procedure in Example 1 was repeated 
except that 25 parts of difeerfluorooctanoyl)- 
peroxide in 0.077 g./ml. - trichlorotrifluoro- 95 
ethane solution were employed. 

The yield of the polymer thus obtained is 
225 parts, and the polymer has an HFP con- 
tent of 9.6% and a specific melt viscosity of 
9.0X10 5 poises. 100 

Example 6 
The procedure in Example 1 was repeated 
except that 8 parts of mixed di(fluoroacyl)- 
peroxide in . 0.235 g./mt. - trichlorotrifluoro- 
ethane solution obtained by reacting an equi- 105 
molar mixture of 



and 



H(CF 2 ) fl COCl 



CF s (CF 2 ) 2 COCl 



with sodium peroxide was used and the poly- 110 
merization was carried out for 55 hours. 

The yield of the polymer thus obtained is 
160 parts, and the polymer has an HFP 
content of 9.2% and a specific melt viscosity 
of 1.7 XlO 6 poises. 115 

WHAT WE CLAIM IS: — 

1. A process for preparing tetrafluoro- 
ethylene - hexafluoropropylene copolymer 
which comprises subjecting tetrafluoroerhyl- 
ene and hexafluoropropylene to polymeriza- 120 
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tion in an aqueous medium in the presence 
of a di(fluoroacyl)peroxide having the general 
formula: 

O O 

X CnFza — C O O; — C CnFzn X 

5 wherein X is H, F or CI; n in case of X 
being H is an integer of 6 to 8, inclusive, 
and in the case of X being F or CL is an 
integer of 3 to 7, inclusive. 
2. A process according to Claim 1, where- 

10 in the said di(fluoroacyl)peroxide is at least 
one member selected from the group consist- 
ing of di(omega - hydro - dodecafluoro- 
heptanoyl)peroxide, di(omega - hydro - tetra- 
decafluorooctanoyljperoxide, di(omega 

15 hydro - bexadecafluorononanoy^peroxide, 
di(perfluorobutyryl)peroxide, ^(perfluoro- 
valeryl)peroxide, di(perfluorohexanoyl)per- 
oxide, di(perfluoroheptanoyl)per6xide, di(per- 
fluorboctanoyl)peroxide, di(perfluoronona- 

20 ndyl)peroxide, di(omega - chloro - hexa- 
fluorobutyryl)peroxide, di(omega - chloro - 
decafluorohexanoyl)peroxide, di(omega - 
chloro * - tetradecafluorboctanbyl)peroxide, 
omega - hydro - dodecafluoroheptanoyl - 

25 omega - hydro - hexadecafluorononahoylper- 
oxide, omega - chloro - hexafluorobutyryl - 
omega - chloro - decafluorohexanoylperoxide 
and omega - hydro - dodecafluoroheptanoyl - 
perfluorobutyrylperoxide. 

30 . 3. A process according to Claim 1, where- 
in the said di(fluoroacyl)per6xide is employed 
in an amount of from 0.01 to 1% by weight 
of the weight of the monomer employed. 

4. A process according to Claim 1, where- 
35 in the ratio of water and monomer is from 

1:1 to 10:1 by volume. 

5. A process according to Claim 1, where- 
in die ratio of water and monomer is from 
2: 1 to 5 : 1 by volume 



6. A process according to Claim 1, where- 
in the polymerization is carried out in the 
presence of a solvent in which both tetra- 
fluoroethylene and hexafluoropropylene are 
soluble. 

7. A process according to Claim 6, where- 
in the said solvent is trichlorotrifluoroethane 
or monofluorotrichloromethane. 

8. A process according to Claim 1, where- 
in the polymerization is carried out at a 
temperature of 0° to 35°C. 

9. A process according to Claim 1, where- 
in the polymerization is carried out under a 
pressure of 5 to 15 kg./cm a .G. 

10. A process according to Claim 1, where- 
in the polymerization is carried out under a 
pressure of 0.5 to 15 kg./cm 2 .G. in the 
presence of trichlorotrifluoroethane. 

11. A process according to Claim 1, where- 
in the polymerization is carried out for from 
2 to 100 hours. 

12. A process according to Claim 1, where- 
in tetrafluoroethylene is added so as to main- 
tain a constant pressure in the process. 

13. A process according to C laim 1, where- 
in tetrafluoroethylene and hexafluoropropyl- 
ene are added in amounts which correspond 
to the consumed tetrafluoroethylene and hexa- 
fluoropropylene, respectively. 

14. A process according to Claim 1, where- 
in the polymerization is carried out in the 
absence of oxygen. 

15. A copolymer obtained according to the 
process of Claim 1. 

ELKINGTON & FIFE, 
Chartered Patent Agents, 
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40 



45 



50 



55 



60 



65 



70 



Printed for Her Majesty's Stationery Office, by the Courier Press, Leamington Spa, 1973. 
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from 
■ " • which copies may be obtained. 



2 SHEETS drawing is a reproduction of 

the Original on a. reduced scale 

Sheet 1 




>-»- ' «- ji lv.ii iwm iwn 



2 SHEETS ^' 1 ' s drawing is a reproduction of 
the Original on a reduced scale 

Sheet 2 




(3SIOd) A1ISODSIA Dldl03dS 




OSIOd) A1ISODSIA 113IN OI3ID3dS 



